Studies on the allosteric nature of acetate kinase from Bacillus stearothermophilus.
Fructose 1,6-bisphosphate (FBP) stimulates the reaction of Bacillus stearothermophilus acetate kinase (AK). FBP changes the reaction curve for ATP from a sigmoidal type to a Michaelis-Menten one. The binding of FBP to AK was studied by an equilibrium dialysis method and by measuring changes in fluorescence. The extent of binding of FBP to the enzyme paralleled its activation. In addition, the binding constant for FBP increased in the presence of substrate, ATP. These results suggest that FBP is an allosteric activator of B. stearothermophilus AK. Only two moles of FBP bound to this tetrameric enzyme. No cooperativity was found for the binding of FBP. These observations support the previous conclusion, that a set of two subunits in the tetramer is a unit of the enzymatic function. A model is presented to interpret the sigmoidal kinetics for ATP, the absence of cooperativity for FBP binding, and the allosteric activation by FBP of this enzyme. The kinetic properties of the enzyme can be explained quantitatively by this model.